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INTRODUCTION
Emergency departments are an increasingly important setting for conducting medical research. 1 In the USA alone, there were approximately 123.8 million visits to emergency departments in 2008. 2 Emergency departments care for populations that are traditionally under-represented in medical research, such as minorities and those without other sources of medical care. 2 Interventions in a variety of time-sensitive diseases can reduce morbidity and mortality. 3 4 However, in patients with emergent conditions, the effects of acute illness, time constraints, lack of access to family or physicians and other challenges complicate the informed consent process. [5] [6] [7] In order to rationally propose solutions to the difficulties in enrolling patients in emergency medical trials, it is necessary to synthesise a deeper understanding of the motivations and concerns of potential emergency medicine research participants. Such an understanding will allow us to make the process more patient-centred. 8 Prior work has primarily focused on attitudes toward research in patients with non-emergent conditions. 9 10 Factors found to be associated with research participation in non-emergent conditions include, among others: demographics, patients' health beliefs and disease severity. 11 12 Prior work in emergency settings has examined the relationship between patient demographics or aspects of informed consent documents and research participation. [13] [14] [15] These studies have not been able to lead to implementable proposals for improving the informed consent process in emergency medicine research.
Some prior qualitative and survey studies have examined patients with specific emergency medical conditions and their attitudes toward research. We seek to collate and synthesise the available literature to understand emergency medical patients' perspective without regard to specific medical conditions. This is due to the fact that there is some nonspecificity of the symptoms of many emergent medical conditions, 16 and many emergency medicine trials require enrolment based on symptoms, not diagnoses. The objective of this study, then, was to conduct a systematic review and metasummary to evaluate what values, attitudes, or beliefs on the part of potential or actual research participants with emergent medical conditions influence participation in research.
METHODS

Study design
This systematic review is reported in accordance with the Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA) statement. 17 
Eligibility criteria
We considered studies with the following criteria: studies including patients over 18 years of age, and any study reporting on or investigating the values, attitudes, or beliefs toward emergency medical research (studies conducted in the emergency department or on emergency medical conditions) from participants' point of view. Additionally, the following exclusion criteria were used: any study reporting the association of participant demographics (age, race/ethnicity, gender, economic, or education status) with research participation, any study primarily reporting the association of features of the consent process with research participation, and any study reporting on attitudes toward non-emergency research. We eliminated studies focused on demographics as they were beyond the scope of the intended paper and we did not plan any subgroup analyses a priori.
Information sources
In August 2011, we searched the following electronic databases: MEDLINE (accessed by PubMed), EMBASE, Google Scholar, Scirus, PsycINFO (via EBSCO), AgeLine (by AARP) and Global Health. We did not use limits for date and language when conducting the search. Additionally, we searched the references of the included articles manually. We also performed a citation analysis of the included studies using Google Scholar, and sought experts' suggestions.
Search
The initial search comprised the MeSH terms 'Emergencies', 'Patients', 'Research', 'Perception', 'Values', 'Culture' and related entry terms. The complete search strategy used for the PubMed database is shown in online supplementary appendix 1.
Study selection
Titles and abstracts of the retrieved articles were independently evaluated by two reviewers (AP and TM). Both reviewers have prior experience in performing systematic searches and reviews. Abstracts that did not provide enough information regarding the eligibility criteria were kept for full-text evaluation. Two reviewers (TM and LLHO) independently evaluated full-text articles and determined study eligibility. Disagreements were solved by consensus, and if disagreement persisted, they sought the lead author's opinion (AL).
Risk of bias across studies
Risk of bias was evaluated by reviewers ranking each study according to items adapted from Bennett et al 18 for surveys, and the online Joanna Briggs Institute-Qualitative Assessment and Review Instrument ( JBI-QARI, The Joanna Briggs Institute, University of Adelaide, Australia) for qualitative studies.
Data extraction
Two reviewers (TM and LLHO) independently conducted initial data extraction. The lead author (AL) reviewed all final studies and iteratively generated the list of themes. Characteristics of the studies collected included year of publication, authors, geographic region of first author, objective, study design, setting, intervention studied (if any), participant sampling methods, inclusion and exclusion criteria, data collection and analysis methods, participants' characteristics, main results and authors' conclusion(s).
Primary data analysis
Qualitative metasummary 19 is a quantitatively oriented aggregation approach to research synthesis of both qualitative and survey studies. As opposed to traditional meta-analysis in which bivariate or multivariable research findings are combined, qualitative metasummary uses descriptive findings from primarily quantitative and qualitative studies. The primary requirements for inclusion are that the findings are descriptive and can be seen as addressing the same question (in this case, 'What factors are associated with participation in emergency medicine research?').
From the reports of qualitative research findings, we extracted themes or patterned responses from the results sections of the collected studies regardless of how many participants endorsed the themes. When possible, we extracted sample quotations from participants. From the quantitative reports, we extracted descriptive information on the factors associated with participation, which were presented in survey format (ie, proportion of participants reporting each factor). The lead author created a draft list of themes based on unstructured summaries of findings from each study created by the two independent article extractors. This framework was then iteratively refined through subsequent reviews of the results sections of final articles. These interim versions were reviewed by the lead author with one author who has experience with qualitative metasummary, and adjustments made accordingly. The final version was reviewed by a panel of three content experts for consensus: the aforementioned expert on qualitative metasummary, one with expertise in bioethics, and a third with an expertise in clinical trials processes. The themes were grouped by similarity, and within each group, brief descriptions of the findings were generated. [19] [20] [21] We did not assume that the presence of a factor that favoured participation implied that the absence of that factor favoured refusal, unless specifically cited. For example, although previous experience with research favoured participation, the lack of previous experience was not assumed as a reason for refusal.
To represent the magnitude of each finding, 'frequency effect sizes' were generated by dividing the number of studies citing a particular theme by the total number of studies in our final list (14 studies). To represent the magnitude of each report, 'intensity effect sizes' were calculated two ways. Specifically, for each study, the number of findings with a frequency effect size >25% was divided by the total number of findings with frequency effect size >25% (16 themes). Additionally, for each study, the number of themes it cited was divided by the total number of themes overall (43 themes).
RESULTS
Study selection
Our initial search produced over 1800 articles from among the various databases. Of these, on the basis of title and abstract analysis, a total of 44 articles were extracted for full-manuscript analysis of appropriateness. Analysis of the references and citations of these articles produced an additional nine articles for review. From among these 53 articles, 14 were retained based on our eligibility criteria (figure 1. Study workflow).
Study characteristics
Of the 14 articles that met eligibility criteria, six were qualitative studies, eight included survey items and three contained elements of both qualitative or open-ended questions and quantitative survey items (table 1) . Five studies examined suspected myocardial infarction patients, three focused on stroke patients, one focused on sudden cardiac near-death survivors, and the rest examined undifferentiated emergency department patients. The number of patients involved per study ranged from 11 to 40 in the qualitative studies, and from 103 to 1901 in the quantitative survey studies. Although we did not set a language filter, our search produced publications exclusively in the English language and primarily in American and Western European research contexts. 35 Cross-sectional/survey 580/50 --*The data inserted in the 'Age' column is the mean age of all participants in the study. However, some studies did not provide this information, and, for these studies, we inserted in this column the available non-standardied data. †Non-standardised data, as explained above.
(see online supplementary appendix 2). Quality was high among the primarily qualitative studies. Nearly all demonstrated congruity between the research method and the question, data collection methods, representation and interpretation of the data. None, however, addressed the influence of the researcher on the research or vice versa (see online supplementary appendix 3).
Themes
The retained reports presented a number of themes influencing participant participation in research (table 2, and see online supplementary appendix 4). Among themes favouring participation, a sense of altruism and personal health benefit had the highest frequency effect sizes. Among the personal health benefits noted were access to better treatments, and access to more skilled care providers, follow-up care, or other resources. Other common themes favouring participation included having a good understanding of the risks and benefits of the study, trust in their physician and an awareness by the participant that there are no other effective treatments for their condition. Mistrust of researchers and fear of the actual risk of the research were two of the leading themes favouring refusal of participation. Coupled with mistrust of researchers was the specific use of the term 'guinea pig'. Use of a placebo arm and of randomisation were also cited as deterrents to participation.
A number of the studies focused on participants' ability to comprehend the complexities of research. Some participants were not even aware that they were participating in (or had been asked to participate in) research. Others did not understand their ability to refuse participation. Many misunderstandings were attributed to limitations of informed consent processes in patients with emergent conditions (table 3 and see  online supplementary appendix 5) . Additionally, the format of information presentation (oral vs written) influenced some respondents' likelihood of participating. Many themes related to informed consent were associated with either participation or refusal depending on the respondent. There was a trend toward qualitative studies having higher intensity effect scores, with several studies contributing to more than half the themes with frequency effect sizes greater than 25% (table 4 Intensity 
score A, columns A & B).
However, there was considerable overlap between the themes contributed by qualitative versus quantitative survey studies. No single study contributed the majority of the overall findings, with all studies producing less than 50% of the total available themes (table 4, Intensity score B, columns C and D).
DISCUSSION
Understanding emergency patients' views of research will allow us to accommodate their unique needs. Several qualitative and quantitative survey studies have been conducted to examine participants' reasons for participating in emergency medical research. To our knowledge, these studies have not been synthesised across disciplines in a manner that informs researchers of emergent conditions. Use of qualitative metasummary allows extraction of themes from both quantitative survey and qualitative work, recognising that the differences between the two approaches are not as substantial as many suppose. This leverages the strengths of qualitative work (depth and greater possibility for unanticipated responses) with those of quantitative survey studies (standardisation of assessment, sample size sufficient for inferential testing). Another unique strength of our metasummary was the identification of themes that both favoured and disfavoured participation dependent on the respondent. Such bidirectional findings may have been otherwise difficult to elucidate in individual qualitative studies or metaanalyses. Our analysis of intensity scores indicates that qualitative studies tended to have a high number of factors that were reported in several other studies, and that no study contributed more than 50% of the total themes generated.
Among the most commonly reported motivators was personal health benefit and altruism, whereas the most commonly cited barriers were lack of trust and concern over risk. Some themes, such as time constraints, were reported to favour either participation or refusal, depending on the respondent. We also noted inadequacies of the informed consent process in emergency research. Several studies documented participant participation despite poor understanding of basic principles, such as voluntariness, consent, randomisation, or the risks and benefits of research.
Personal health benefit
In 1759, Adam Smith posited the 'invisible hand' of self-interest as a driver of decisions. 36 Accordingly, it is not surprising that participants will participate in research that they feel is likely to benefit them. Self-interest was also noted in the influence of non-health benefits, such as financial compensation, convenience and access to specialists. This is consistent with prior research on this topic in other fields. 37 In many cases, this belief in self-interest is held so strongly that it even overpowers directly conflicting information provided during informed consent. 'Therapeutic Misconception' is the term used for the notion that participating in research is a means of providing the best care available as opposed to an attempt to further scientific knowledge. This phenomenon was present even in those with a firm understanding of trial mechanics, as witnessed by the statement of one participant:
So, I reckoned that all things being equal it would be better to go to the angioplasty centre, I mean getting the chance to go; I'm aware of the drawing of lots and the existence of a control group and that. 25 Another example occurred in the Paradis et al 33 study in which participants reported personal health benefit in a study for which they were explicitly informed that they would receive no direct benefit. Thus, highlighting the benefits of the study to the participant is likely to improve enrolment, but must be done in a measured fashion to avoid therapeutic misconception.
Altruism
Altruism has been found to be an important factor in research participation. This would appear to be somewhat inconsistent with the notion of personal health benefit until it is realised that altruism was expressed in many different ways consistent with the academic literature on this topic. 38 While some participants expressed altruism in furthering scientific knowledge and helping others, another way it was expressed was with hope to improve future medical care. This, implicitly, would include future benefit for the participant as well. For some, the sense of altruism was tied to their sense of belonging to a particular group that would benefit from the research, such as gender, race, nationality, or health condition. Still others might posit that merely appearing altruistic is a form of benefit. Thus, it would seem that highlighting a study's ability to help others would increase participation.
Mistrust
Previous studies have noted mistrust in medical researchers as a barrier to research participation. This finding has been noted in numerous settings of research and across cultures. 39 40 Many associate a sense of mistrust to past research misconduct. 41 The connection between improper conduct of research and mistrust is also expressed by multiple participants' use of the specific term 'guinea pig'. The use of guinea pigs for medical research dates to the 17th century, 42 and the term has a negative connotation of research experimentation in popular culture. In the studies we reviewed, participants universally used the term to describe their mistrust of medical research, indicating that they felt they would be placed in danger in order to further scientific knowledge. Others expressed concern over the protection of their privacy and over relationships between researchers and sponsors. Increasing public trust in research has been a longstanding national priority, however, it is not clear whether there are simple methods for doing so.
Risk
It is not surprising that patients with emergency conditions are sensitive to the risk involved in research. In an outpatient setting, participants who had a negative reaction to the informed consent language regarding risks were less likely to enrol into a hypothetical trial. 43 Further evidence of this sensitivity is revealed in the studies by Dickert
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and Kass 27 and McClure et al, 31 in which acceptance of studies is higher for diagnostic trials as opposed to interventional trials. As noted in the study by Blixen
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and Agich, 24 emergency medicine patients are particularly sensitive to any intervention that could result in death, even if the likelihood is remote. An important exception was noted among patients with known poor prognosis. While all studies attempt to mitigate risk, the manner in which this risk is communicated to patients may be more important than the actual level of risk. Risk communication remains a difficult challenge for researchers. 44 This aligns with prior research demonstrating poor comprehension and a lack of acceptance of common research concepts among lay people. 45 
Informed consent processes
The inherent difficulties in performing informed consent in patients with time-sensitive conditions were also made apparent. In a number of cases, limitations in time, inability to comprehend complex information, and the emotional aspects of acute illness resulted in either uninformed refusal or misguided participation in research. In some instances, a particular factor (eg, lack of time, pain) led to either increased likelihood of participation (albeit misguided) or decreased likelihood, depending on the patient. Other standard research methods, such as randomisation and use of placebo, were also cited as deterrents to participation. This may be due to poor comprehension of such procedures and their rationale. The fact that some participants did not even understand that they were participating in research is alarming. This reinforces the fiduciary responsibility of the researcher in the emergency setting. Although these qualities are not unique to emergency care research, [46] [47] [48] they do point to the need for improved methods of providing information to potential research participants. The preference of respondents for oral versus written information suggests that existing informed consent documents are a suboptimal means of communication. Additionally, assessment of patients' comprehension of information is poorly done (and poorly documented) in our current paradigm of informed consent. The factors noted above point to several potential solutions to ensuring safe, ethical enrolment of patients with emergency medical conditions. Just as we must strive to improve the ways we provide medical care, so too must we strive to improve our research methods, including informed consent. The consensus of the research community is that informed consent documents are too long. 49 However, as noted above, patients do not view the documents as the optimal means of communication, suggesting the need for other methods. Innovative interventions might outperform traditional informed consent processes; for example, multimedia presentation or simple test-retest methods 50 have not been explored in emergency medicine research contexts. Given that the critical factor in the consent process may be the human interaction between researcher and patient, 50 technological advances will only aid the consent process if they can retain this factor.
Second, a public health education programme highlighting research participants' rights and protections might be beneficial. This programme could educate the public about the existing patient safeguards required for any research study, including the voluntariness of research participation. This would potentially reduce the amount of new information that potential research participants would face in the setting of acute illness. Additionally, research study designs might be able to mitigate the effect of acute illness by waiting until stabilising treatments are started before approaching participants.
Limitations
The present study is limited by its reliance on published literature. As such, it is constrained with bias by authors in interpreting data and publication bias. In particular, it is possible that preconceived notions of authors about factors influencing research participation are highlighted more frequently. Unlike quantitative meta-analysis, we cannot perform a forest plot to gain insight into any publication bias. We did perform a quality analysis, with evidence of high-quality studies. A number of our studies focused on patients with cardiac and neurologic disease, potentially limiting their generalisability. However, we also extracted several articles performed on a general emergency department population.
We may have missed or inappropriately excluded some relevant studies. However, we used rigorous, standardised methods for identifying articles. Finally, we report in our basic quantitative analysis the number of studies citing a theme. The quantity of articles reporting a factor may not reflect its relative importance to respondents. Additionally, given the wide range in the number of respondents in any given study, an increasing number of studies citing a theme does not necessarily reflect more respondents.
CONCLUSIONS
Understanding emergently ill patients' views of research will allow us to adapt research processes to accommodate patients' needs. It will also guide institutional review boards on how to conduct activities to prevent exploitation of emergently ill patients. In this systematic review and metasummary, we found several factors associated with research participation. New methods for conducting informed consent are needed to overcome inherent obstacles to information transmission in emergency settings. The relative importance of these factors should be prospectively tested in experimental fashion. 
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